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I. PROJECT DESCRIPTION

This drainage report has been prepared to document the design and calculations for the
proposed drainage system associated with the residential development of the Prospect Estates
Phase II project in the City of Santee. The project site is 6.8 acres in size and is bounded on the
north by vacant land (zoned residential), on the east by vacant land and residential property, on
the west by a mobile home development, and on the south by Prospect Avenue and residential
uses. The site is mostly undeveloped with one existing house and some small out-buildings, and
slopes from south to north at approximately a 5% grade. A portion of the site was partially
graded and some storm drain inlets and cleanouts installed for the St. George Church project,
approved in 2001.

The proposed design consists of 47 single-family residential units. Vehicular access to the
site is provided via Marrokal Lane and Prospect Avenue. Access within the subdivision is via
private streets. Parking is allowed on both sides of most streets, as well as in garages and most
driveways.

II. HYDROLOGY /HYDRAULICS METHODOLOGY

This drainage system has been designed in general conformance with the City of Santee
Department of Public Works “Public Works Standards” (Standards), and the County of San
Diego Hydrology Manual (Manual). Drainage basins are less than one square mile, therefore, the
Rational Method was utilized to calculate storm runoff. Runoff values for the 2-year, 10-year
and 100-year storms were calculated, with the 100-year storm values being used to size the
proposed inlets and pipes. Additionally:

« The runoff coefficients were calculated based on each drainage basin’s percentage of
impervious cover and the values from the “Runoff Coefficients for Urban Areas”, Table 3-1
of the Manual (Soil Type ‘D).

. Times of concentration for urban watersheds were calculated using either the “Overland Time
of Flow Nomograph” (Figure 3-3 of the Manual), or the trial and error method using the
“Gutter and Roadway Discharge — Velocity Chart”, Figure 3-6 of the Manual.

. Times of concentration for natural watersheds were calculated using the “Nomograph for
Determination of Time of Concentration for Natural Watersheds”, Figure 3-4 of the Manual.

« The intensities of rainfall were obtained from the "Intensity — Duration Design Chart", Figure
3-1 of the Manual, for each of the selected storm frequencies (2, 10 & 100-year).

. Inlets were sized based on non-routed flow values using Table C, Table D and Table E of the
Standards for curb inlets on grade, curb inlets in sumps, and grated inlets in sumps,
respectively.

. Manning’s equation was used for pipe design and capacity analysis using routed 100-year
storm values.



1. EXISTING CONDITION DRAINAGE

The site slopes from the south to the north, with a minimum elevation of 340 MSL along the
northerly property line to 372 MSL in the southeast corner. The entire site drains via surface flow
to the northerly property line, where it enters the property on the north. The runoff continues
flowing to the north via surface flow to Mission Gorge Road, where it enters the public storm
drain system, which flows under Mission Gorge Road and Highway 52 and into the San Diego
River.

As shown in Figure 2, the Existing Condition Drainage area contains one on-site basin of
6.85 acres, which generates 7.73 cfs of 100-year storm runoff (See Appendix 1 for hydrological
calculations and Table 1 for a hydrology summary). This runoff flows across the ground to the
north, where it exits the property to the north.

Also shown in Figure 2 are several off-site basins that contribute flow to the project site.
Basin EX-A conveys 0.66 cfs of 100-year storm flow onto the site along the southerly boundary.
Basin EX-B conveys 1.80 cfs of 100-year storm flow onto the site along the easterly boundary.
Basin EX-C conveys 0.61 cfs of 100-year storm flow onto the site along the easterly boundary.
Basin EX-D conveys 0.30 cfs of 100-year storm flow onto the site in the southeast corner.

IV. PROPOSED CONDITION DRAINAGE

The Proposed Condition Drainage has been separated into 9 on-site drainage basins (see
Figure 3). Basin A1 collects runoff from the southern portion of the project. This basin comprises
1.04 acres and generates 2.95 cfs of 100-year storm runoff. This runoff is collected in a new curb
inlet and conveyed into the new private storm drain system in Street ‘A’, and ultimately
discharges into the biofiltration basin in Lot ‘A’.

Basin A2 collects runoff from the central portion of the site, totaling 0.98 acres. This basin
generates 3.33 cfs of 100-year storm runoff which is collected in a new curb inlet and conveyed
into the new private storm drain system in Street ‘A’. The flow from this basin, together with the
flow from Basins Al, is conveyed into the biofiltration area in Lot ‘A’.

Basin A3 collects runoff from the eastern portion of the site and totals 0.94 acres. This basin
generates 3.21 cfs of 100-year storm runoff, and also collects the runoff from Basins EX-B and
EX-C. Together these flows are captured in a new curb inlet and conveyed into the private storm
drain system in Street ‘A’, and ultimately discharge into the biofiltration basin in Lot ‘A’.

Basin A4 collects runoff from the northeast corner of the site, totaling 1.21 acres. This basin
generates 3.70 cfs of 100-year storm runoff that is captured in a new curb inlet and conveyed into
the private storm drain system in Street ‘D’, and ultimately discharges into the biofiltration basin
in Lot ‘A’.

Basin A5 collects runoff from the northerly portion of the site and totals 0.82 acres. This
basin generates 2.44 cfs of 100-year storm runoff, and a new curb inlet captures this runoff and
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conveys it into the private storm drain system in Street ‘D’, and ultimately discharges into the
biofiltration basin in Lot ‘A’.

Basin B1 collects runoff from the westerly portion of the site, totaling 0.78 acres. This basin
generates 2.20 cfs of 100-year storm runoff, and when routed with the flow from Basin
OFF-1, totals 2.93 cfs of 100-year storm runoff. This combined flow is collected in a new curb
inlet and conveyed into the new public storm drain system in Marrokal Lane, and ultimately
discharges into the biofiltration basin in Lot ‘A’.

Basin B2 collects runoff from the west side of Marrokal Lane, and totals 0.37 acres. This
basin generates 1.98 cfs of 100-year storm runoff, and directs this runoff into a new curb inlet at
the northwest corner of the project. The flow is then conveyed into the new public storm drain
system in Marrokal Lane, and ultimately discharges into the biofiltration basin in Lot ‘A’.

Basin B3 collects runoff from the northeast side of Marrokal Lane, and totals 0.55 acres. This
basin generates 2.16 cfs of 100-year storm runoff, and directs this runoff into a new curb inlet in
Marrokal Lane west of Lot ‘A’. The flow is then conveyed into the biofiltration basin in Lot ‘A’.

Basin C1 comprises the biofiltration area, and totals 0.13 acres. This basin generates 0.15 cfs
of 100-year storm runoff, and together with the runoff from the other proposed condition basins,
is captured in the underdrains within the biofiltration area.

Basin OFF-1 comprises the same area as Existing Condition Drainage Basin EX-A, but in the
Proposed Condition is entirely impervious. This basin generates 0.90 cfs of 100-year storm
runoff that flows in the northerly gutter of Prospect Avenue into Basin B1.

Basin OFF-2 comprises a similar area as Existing Condition Drainage Basin EX-D, but is a
little larger due to the proposed inlet location. This basin generates 0.46 cfs of 100-year storm
runoff that flows in the gutter into Basin B2.

As shown in Figure 3, the Proposed Condition Drainage conveys the project runoff into the
biofiltration area in Lot ‘A’ in the northwest corner of the site. This biofiltration area will filter
the runoff through the soil matrix and be collected in the underdrains. The grated inlet structure
will collect the filtered runoff from the underdrains, and will also be utilized as an overflow in
the event of system failure or flows above the 100-year storm. The runoff will be conveyed into
the existing 36” storm drain in Marrokal Lane, which ties into the storm drain system in Mission
Gorge Road, and ultimately empties into the San Diego River. See the Storm Water Quality
Management Plan (SWQMP) for more information on the proposed storm water BMP’s.

V. CONCLUSIONS

As summarized in Table 1, the Proposed Condition drainage totals 14.87 cfs of routed 100-
year storm runoff, compared to the Existing Condition value of 7.73 cfs for the project site. This
equates to a difference 7.14 cfs. As described in the project SWQMP, this project is not required
to provide hydromodification since it empties into a hardened conveyance system that empties
into the San Diego River, an exempt system. However, the biofiltration basin will detain flows so
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that the flow leaving the basin in the proposed condition is equal to or less than the existing flow
value of 7.73 cfs.

As previously described, off-site flows that come on to the property from the south will be
adequately handled with the proposed drainage system. Off-site drainage facilities are not
required to deal with the off-site flows identified. As shown in Appendix 2, the existing 36”
storm drain in Marrokal Lane has adequate capacity to handle the proposed condition runoff
value from this project.

The on-site drainage facilities (storm drain inlets, cleanouts, and pipes) proposed with this
subdivision, other than those located in Marrokal Lane, will be private and maintained by the
HOA. The project SWQMP will provide the maintenance requirements for the biofiltration
facility so that the HOA will be properly informed of their responsibilities. The existing storm
drain in Marrokal Lane is public, and the proposed storm drain facilities in Marrokal Lane are
proposed to be public, and these existing and proposed storm drain facilities in Marrokal Lane
will be maintained by the City of Santee.
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APPENDIX 1

HYDROLOGICAL CALCULATIONS
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APPENDIX 2

HYDRAULIC CALCULATIONS
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APPENDIX 3

CITY OF SANTEE / COUNTY OF SAN DIEGO
DRAINAGE DESIGN MANUAL CHARTS/FIGURES
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Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (L)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described

below. Exceptions may be approved by the “Regulating Agency” when submitted with a

detailed study.
Table 3-2
MAXIMUM OVERLAND FLOW LENGTH (ILnm)
& INITIAL TIME OF CONCENTRATION (T)
Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | T; Lm | T Lmv | T Lm | T; v |Ti [ Lm | T

Natural 50113.2| 70| 12.5| 85,10.9]100|10.3]100) 8.7 100 6.9
LDR 1 5011224 70]11.5] 8510.0]100| 9.5]100] 8.0]100 | 6.4
LDR 2 5011.3] 70]105) 8| 9.21100| 88]100| 74100} 5.8
LDR 2.9 501107| 70]10.0| 8| 88| 95| 81]100| 7.0|100] 5.6
MDR 43 501102 70| 96| 80| 81| 95| 7.8]1100] 6.7]100] 5.3
MDR 7.3 501 92| 65| 84| 8| 74| 95| 7.0]100] 6.0 100 | 4.8
MDR 109 | 50| 87| 65| 79| 80| 69| 90| 6.4]100| 5.7]100] 4.5
MDR 145 | 50| 82| 65| 74| 8| 65| 90| 6.0]100| 54100 4.3
HDR 24 501 67| 65| 61| 75| 51| 90| 49| 95143100} 3.5
HDR 43 50| 53| 65| 47| 75| 40| 85| 38| 95]34]100]| 2.7
N. Com 50| 53| 60| 45| 75| 40| 85| 38| 95|34]100] 2.7
G. Com 50| 47| 60| 41| 75| 3.6 8| 34| 90]29]1100]| 24
0.P./Com 501 42 60] 3.7| 70 3.1| 8] 29| 90 ]2.6]100] 2.2
Limited I. 501 42| 60} 3.7] 70| 3.1] 80| 29| 90|2.6100] 22
General I. 50| 3.7] 60| 32| 70| 27| 80| 2.6 9023100 1.9

*See Table 3-1 for more detailed description
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EQUATION

SOURCE: California Division of Highways (1941) and Kirpich (1940}

330.385
T = (ELQ_L._)
AE
Tc = Time of concentration {hours)
L = Watercourse Distance (miles)
AE = Change in elevation along
effective slope line (See Figure 3-5)(feet)
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Normograph for Determination of

Time of Concentratfion (Tc) or Travel Time (TH) for Matural Watersheds
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TABLE I A-1
PIPE EQUIVALENT BOX  |CONVEYANCE]
AREA DIA. K. for H W A PIPE OR BOX
(sq.ft.) {in.) = 100 ft. {sq.ft.) K
0.7854 12 3.126 > 35.6
227 15 230 Q 54.6
197 18 1821 | SF = [?) n = .013 105
2.41 21 1.483 M 158
3.4 24 1.241 Ky = e (ar®?) 226
3.98 27 1.060 n 310
4.91 30 ~9217 PO 410
5.94 33 8115 Ke = L(185 n?g*) 529
7.07 36 7226 3207 705" 7.50 566
8.30 33 6495 33" 2.g" 8.80 825
3.62 42 5883 36" 73t 10.21 1006
11.04 45 5366 39" o~ 11.72 1209
12.57 48 4524 40" AT 13.34 1436
14.19 51 4542 43" LT 15.06 1690
15.90 54 4208 46" 39" 16.87 1965
17.72 57 3916 279" 470" 18.80 2273
19.63 60 .3657 5-0" 4' 2" 20.83 2604 ]
21.65 63 3426 53" 44" 22.98 2364
23.76 66 3220 56" & 2521 3357
25.97 69 3035 5-9" EC10F 2755 3782
28.27 72 2868 6-0" 5-0" 30.00 4234
30.68 75 2716 &2 5-3" 32.55 4720
. 33.18 78 2577 66" 575" 35.21 52472
35.79 81 2451 6-9 58" 37.97 5796
38.49 84 2335 70" 5-10" 40.83 6328
4128 87 2228 y L B'-1" 43.80 7012
4418 30 2130 76" 63" 46.87 7576
4717 93 2039 7’5" 66" 50.05 8380
50.27 96 1954 a8 &b 53.34 9119
53.46 EE) 1876 8-3" 611~ 56.31 3839
56.75 102 1802 86" P 60.21 10719
60.13 105 1734 8-9" 74" 63.34 11582
63.62 108 1670 90" 75" 67.50 12486
67.20 M 1610 953" 7-g" 70.88 13427
70.88 114 1554 36" 711" 75.21 14427
74.66 117 1501 9-9” 82" 78.83 15457
78.54 120 1451 100" 84" 83.33 16537
32.52 123 .1404] 103" g7" 87.11 17649
86.59 126 .1360] 106" 8-9” 31.87 18856
90.76 129 .1318] 109" 90 95.89 20065
95.03 132 1278] 1107 87" 700.83 21324
99.40 135 1240]  11-3° 95" 105.06 22634
103.87 138 .1204] 116" g 7° 110.21 24032
108.43 47 11701 119 910" 114.61 25434
113.10 144 11381 __172°-0" 10°-0° 120.00 26891
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FIGURE 2
EXISTING CONDITION HYDROLOGY
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EX. 36" RCP STORM DRAIN
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